In the course of preparatory work for the SEMITHERM program, thermophysical properties of molten silicon, such as density, surface tension, thermal conductivity and total hemispherical emissivity, were successfully measured on earth using electromagnetic levitation. By superimposing a static magnetic field with electromagnetic levitation, the thermal conductivity of molten silicon was measured by an AC (alternative current) calorimetry for the first time through suppression of convective heat transfer within a droplet; a molten silicon droplet behaves, as if it were solid from the viewpoint of heat transfer. Superimposition of a static magnetic field strongly reduced uncertainty of density because an axisymmetric droplet shape was assured. The superimposition of a static magnetic field shifts the surface oscillation to a higher frequency; a new theoretical approach is required to understand surface oscillation in a static magnetic field, so as to calculate surface tension.
INTRODUCTION
ICT (information and communication technology) is an essential infrastructure in modern society and is supported by solid state electronics. The most important material is silicon. Large-scale integrated systems are fabricated on a single crystal silicon, which is produced by a high temperature melt process, i.e., the Czochralski method. Compound semiconductor GaAs and InP single crystals are also prepared by a high temperature melt process, such as the Bridgman or boat growth. For production of single crystal semiconductors, numerical modeling is indispensable, not only to develop high quality materials, but also to optimize the production process in a short time through varying many relevant parameters. The latter is more important for industry processes so that production cost can be reduced.
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Vol. 27, No. 6. 2008 The effect of application of magnetic field on thermophysical properties has been investigated. The application of a magnetic field has noticeable effects on the suppression of convection; this was effective particularly for thermal conductivity measurements using a transient hot-wire technique /3/.
Thermophysical Property Measurement of Molten Semiconductors: Preparatory Work for SEMITHERM Program
In the present work, we report measurement of thermophysical properties of molten silicon using electromagnetic levitation. The superimposition of a static magnetic field with electromagnetic levitation has a marked effect, so that uncertainty in density measurements could be reduced to a great extent and thermal conductivity of molten silicon could be measured for the first time using electromagnetic levitation.
THERMOPHYSICAL PROPERTIES OF MOLTEN SILICON

1 Density
When electromagnetic levitation (EML) is applied to measure the density of molten semiconductors, the Here T m is the melting temperature.
Viscosity
Temperature Τ, Κ Although, nowadays, the temperature dependence of molten Si density has been a topic of discussion, we can now conclude from the present results that the density of molten Si has a maximum value at around 1200 K.
The reason for the existing maximum density of molten Si can be explained by the structural aspect of molten Si with tetrahedral short range ordering 15, H.
We used the same method to obtain the density of molten Si5 0 Ge 50 as that used for the molten Si case since the temperature dependence of the density of molten
Si 50 Ge50 has not been previously reported. Figure 3 shows the density of molten Si 50 Ge5 0 measured in the temperature range from 1500 to 1800 K. This result
shows that the uncertainty in the density data over this temperature range is 1%, and that the temperature dependence of the density is given by,
where T L is the liquidus temperature. These represent for the first time measurements of the temperature dependence of molten Si 50 Ge5 0 , besides measurement by Kekua and his coworkers at the single temperature point
191.
We also observed oscillation and its decay for 
2 Surface tension
The surface tension of a high temperature melt is very sensitive to minor elements such as oxygen and sulfur which act as surfactants; surface tension shows a • 1300 1400 1500 1600
Temperature Τ, Κ 1700 1800 
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oscillating droplet method using electromagnetic levitation for measurement of surface tension for molten silicon, because it is easy to control Po 2 . Although the ESL (electrostatic levitation) technique can also realize container-free conditions, it is very difficult to control the oxygen partial pressure due to discharges from electrodes when ambient gas is introduced.
A cubical silicon ingot of about 600mg with resistivity of 7.5χ 10" Vol. 27, No. 6, 2008 nucleation. Generally speaking, the undercooling level available is ca. 250K for the EML technique.
As mentioned above, the oscillating droplet method 
Thermal conductivity
For thermal conductivity measurement of solid materials, a non-contact AC (alternative current) calorimetry using an electromagnetic levitation 
Total hemispherical emissivity
The total hemispherical emissivity can also be obtained using the non-contact laser AC calorimetry using the apparatus shown in Fig. 6 . Figure 9 shows the 
5 Sensitivity analysis
Although all thermophysical properties mentioned 
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melt, Pe and Δζ are sensitive to emissivity, and that, for thermophysical properties of the crystal, Pe is sensitive to thermal conductivity and Δζ is sensitive to emissivity.
PERSPECTIVE
The results of recent efforts for thermophysical property measurements of molten silicon were is not necessary; surface tension can be calculated using the Rayleigh equations.
